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(54)    Method of making whip antennas and whip antenna made thereby 

(57) The invention relates to a method of making 
whip antennas comprising the steps of manufacturing 
an elongated body (2) capable of receiving and trans- 
mitting radio signals and producing, by material 
removal, a surface working defined by a recess of heli- 

cal shape (16) distributed over an outer surface (2a) of 
the elongated body. It is also described an antenna 
made by said method. 
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Description 

The present invention relates to a method of mak- 
ing whip antennas and to a whip antenna made thereby. 

In particular, a preferentiai reference is made to s 
whip antennas to be used on motor-vehicles for both 
receiving and transmitting radio signals. 

It is known that whip antennas for motor-vehicles 
substantially have a greatly elongated cylindrical or 
cone-shaped conformation and are usually made either 10 
of a metal material or of a plastic material reinforced 
with fibres of different kinds. 

In use, all antennas of the above typologies have a 
drawt>ack In that they are very noisy (giving rise to 
annoying whistles and buzzes) if they are impinged on is 
by an air flow at a sufficiently high speed relative to the 
antenna itself. 

This is due to the strong turbolence and drag 
effects caused by the circular-section conformation of 
this type of antennas. 20 

In order to overcome the above mentioned draw- 
back, it has been recently widely promoted the use of 
whip antennas in which an outer spiral element made of 
steel, copper or other material is associated with the 
true antenna body so that on the whole an uneven sur- 2S 
face is defined that, when impinged on by an air flow, 
better succeeds in breaking current lines, thereby 
greatly reducing those noise phenomena that are typi- 
cal of antennas with a smooth surface. 

It is however to note that the use of the outer spiral 30 
element makes the antenna manufacturing process 
much more complicated due also to the fact that, in 
order to ensure an appropriate engagement between 
the spiral element and the antenna body, a final step is 
required for application of an outer sheath of plastic 35 
material, of the heat-shrinkable type for example, in 
order to cause a stable engagement of the spiral ele- 
ment. 

In conclusion, the additional manufacturing steps to 
which in this case an antenna needs to be submitted 40 
greatly increase the production costs of same, due both 
to the use of further components to be added to those 
strictly required for a connect electromagnetic operation 
of the arrtenna itself, and to the considerable reduction 
in the production rates. 45 

It is to note that there is a particular demand for 
reducing the antenna manufacturing time to a minimum 
above all when antennas made of reinforced resin are 
concerned. Actually, due to their own nature, these 
antennas can be obtained at high production rates by so 
continuous processes. 

Under this situation, it is a fundamental aim of the 
present invention to devise a method of nnaking whip 
antennas and a new antenna made by adopting said 
method, which are capable of substantially overcoming ss 
all the atx>ve mentioned drawbacks. 

In particular, rt is an object of the present invention 
to provide a method enabling production of whip anten- 

nas capable of operating in a connect manner, that is 
without producing undesired noise or whistles, even 
under the hardest aerodynamic conditions, without on 
the other hand requiring the use of additional compo- 
nents or additional working steps susceptible of impair- 
ing the production rates of said antennas. 

The foregoing and furtfier objects that will become 
more apparent in the progress of tiie present descrip- 
tion are substantially achieved by a method of making 
whip antennas and an antenna made by said method, in 
accordance with the descrqDtion of the appended 
dain^. 

Further features and advantages will best be under- 
stood from the detailed description of a preferred and 
non-exclusive emtxxjiment of a method and an antenna 
in accordance with the invention. This description will be 
taken hereinafter with reference to the accompanying 
drawings given for purposes of illustration only and 
therefore not intended to be limiting, in which: 

Figs. 1 to 6 are fragmentary views in longitudinal 
section of different embodiments of an antenna in 
accordance with the invention; and 
Rg. 7 diagrannmatically shows a production line for 
the concerned antennas, byway of example only. 

With reference to the accompanying drawings, a 
whip antenna in accordance with the present invention 
(only partly shown in the drawings) has been generally 
identified by numeral 1 in Fig. 1. 

The whip antenna 1 comprises an elongated main 
body 2 that in this case preferably has a greatiy elon- 
gated cone-shaped conformation. Obviously the main 
body 2 may also be of cylindrical conformation, the 
shape being not of importance to the invention. 

The main body 2 may be made of a plastic resin 3, 
a polyester resin for example. As the case may be, the 
polyester resin may either be of an insulating type (see 
Figs. 1 and 2) or incorporate particles, microgranules or 
microfibres in a preset amount for example, of an elec- 
trically conductive material such distributed as to give 
the whole elongated body 2 good electric and electro- 
magnetic featjres and consequerrtly a good capability 
to receive and transmit radio signals (see Figs. 3, 4. 5 
and 6). For more details in this connection, please refer 
to the European Patent Application No. 96830529 in the 
name of the same Applicant and herein incorporated by 
reference. 

In the case in which the plastic resin is on the con- 
trary insulating, an electrically conductive tinread-like 
element 5 is coaxially disposed inside it and it extends 
along tiie whole longitudinal axis of the elongated body 
This thread-like element may be made either of a metal 
material, such as copper, aluminium or other metals, or 
another material such as a cartx>n material which com- 
bines excellent electrical-corxiuctivity characteristics 
with good mechanical characteristics. 

It is to note that, in order to improve features of 
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antennas already provided with a conductive elongated 
body, introduction thereinto of said electrically conduc- 
tive thread-like element too may be in any case conven- 
ient (see Figs. 5 and 6). 

In an original manner, the elongated body 2 at one s 
outer surface 2a thereof shows a surface working 
defined by at least one or, optionally more recesses 16 
distributed along at least one longitudinal portion of the 
elongated body and such arranged that, when the 
antenna is in use, they reduce the turbolence effects 
and the resulting drag effects caused by air flows 
impinging on the antenna itself when it is installed on a 
moving vehicle. In other words, the recesses are such 
formed that, section by section, they define shapes 
capable of conveniently directing the air flow in a man- 
ner adapted to minimize the turbolence and slipstrecum 
effects so that the antenna noise is consequently 
reduced. 

Preferably a single recess 16 is provided which is 
defined by a continuous cavity of helical shape along 
the longitudinal portion of the elongated body. This con- 
tinuous cavity of helical shape has its axis correspond- 
ing with the elongated body axis and a predetermined 
pitch (p). It is to note that generally the longitudinal por- 
tion concerned with the surface working may corre- 
spond with part or all of the extension of the elongated 
body 2 outer surface. It is also to note that the pitch (p) 
of the continuous cavity of helical shape may be con- 
stant or variable along the antenna axis. In any case, 
whether the cavity is of a constant or a variable pitch, it 
has an extension (e) measured in the longitudinal direc- 
tion which is included between a minimum value (Figs. 
1, 3. 5) in which this extension is greatly lower than the 
cavity pitch (p). and a maximum value (Figs. 2. 4. 6) in 
which the extension (e) is substantially of same value as 
said pitch, it will be recognized that by varying pitch (p) 
or the longitudinal length of extension (e), a very wide 
range of surface workings and. as a result, aerodynamic 
effects, can be achieved. Another parameter of the cav- 
ity is given by the cavity depth (t) measured in a radial 
direction. 

From a production point of view, the whip antenna 1 
may be made either continuously, as shown in Fig. 7, or 
by the use of moulding techniques (not shown). Upon a 
more detailed examination of the plant shown in Fig. 7, 
one can see that first of all the elongated body must be 
submitted to a manufacturing process to enable it to 
receive and transmit radio signals. For this reason, the 
manufacturing process is comprised of a first step in 
which a plastic resin in a liquid or fluid state is mixed 
with particles of an electrically conductive material. 
(This step is not shown in the figure). Subsequently, a 
reinforcing fibre 3a is continuously unwound from a sup- 
ply station 6 and moves on towards one or more guide 
grids 7 until it reaches a soaking station 8, for example 
consisting of one or more tanks inside which the fibre 3a 
suitably guided is immersed in the plastic resin mixed 
with electrically conductive material. Subsequently the 

soaked fibres, after one or more wringing steps, are 
sent to the workpiece preforming and forming stations 
9. At the forming station or immediately downstream, 
polymerizer means 10 operates which for example con- 
sists of heating elements, lamps or still other devices 
that cause cross-linking of the workpiece which in this 
way takes a rigid structure. Also provided downstream 
of the polymerization station is one or more driving units 
11 carrying out movement of the workpiece which is ulti- 
mately sent to a transverse-cutting station 12 in order to 
produce elements of a discrete length (i.e. elongated 
bodies) that will subsequently undergo surface-grind- 
ing, painting and still further operations. Preferably, dur- 
ing said surface-grinding operation carried out on said 
elements of discrete length or elongated bodies a sur- 
face-working step is also performed which causes for- 
mation of one or more of said recesses in at least one 
longitudinal portion of the elongated body. Preferably it 
is to note that said surface working is obtained by mate- 
rial removal and defines, as shown in the drawings, a 
single continuous recess extending over the outer sur- 
face of the longitudinal portion and identified by a cavity 
of substantially helical shape, as already said in detail in 
the preceding description concerning the structure of 
the whip antenna in accordance with the invention, to 
which reference is made. 

If the antenna manufacture takes place by mould- 
ing, obviously the surface working can be directly 
achieved during this step, by conveniently shaping the 
inner surfaces of the moulds. 

The invention achieves important advantages. 
Actually, it is to note that by virtue of the method of 

the invention, a whip antenna can be manufactured that, 
although involving a surface working adapted to reduce 
the noise produced by same under operating corxJi- 
tions. it does not imply important additional costs due to 
production complexities or to the necessity of employing 
further structural elements in addition to those strictly 
required from the electromagnetic point of view. 

The method of the invention is quite adapted to be 
combined with continuous working processes such as 
those for producing antennas in a plastic matrix with a 
reinforcing fibre. 

In addition, due to the particular nature of the 
method and the product in question, antennas having 
different aerodynamic characteristics may be obtained 
by merely varying either the pitch (p) or the extension 
(e) or the deptti (t). 

Since the surfeice working is directiy obtained on 
the elongated body, it is apparent that by utilizing usual 
automatic systems for material removal said parame- 
ters can be modified very easily and without involving 
additional costs. 

Claims 

1.  A metiiod of making whip antennas comprising the 
step of: 

15 

20 

25 

30 

35 

40 

45 

50 

3 

> 0862240A1J_> 



EP0862 240A1 6 

manufacturing an elongated kxxJy (2) capat^le 
of receiving and transmitting radio signals, 
charact^'zed in that it further comprises the 
step of: 
carrying out a surface working at least at one 
outer surface (2a) of a predetermined longitudi- 
nal portion of the elongated body (2). which 
surface working is defined by at least one or 
more recesses (16) cfistributed over said outer 
surface (2a). 

2. A method as claimed in claim 1. characterized in 
that said surface working is okTtained by material 
removal. 

3. A metfiod as claimed In claim 1. characterized in 
that said at least one recess (16) is continuous and 
extends along the outer surface of the longitudinal 
portion. 

4. A method as claimed in claim 1. characterized In 
that said recess (16) is a cavity of substantially hel- 
ical shape, the axis of which is coincident with a lon- 
gitudinal axis of the elongated body and which has 
a predetermined pitch (p). 

5. A method as claimed in claim 4. characterized in 
that said cavity has an extension (e). measured in 
the longitudinal direction, which is included 
between a minimum value, in which said extension 
(e) is greatly lower than pitch (p) in the cavity of hel- 
ical shape, and a maximum value in which said 
extension (e) is substantially of same value as said 
pitch (p). 

6. A method as claimed in claim 1, characterized in 
that said manufacturing step comprises the follow- 
ing sub-steps: 
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8. A whip antenna comprising an elongated body (2) 
capable of receiving and transmitting radio signals, 
characterized in that, at an outer surface (2a) 
thereof it is provided with a surface-working defined 
by at least one or more recesses (16) distributed 
along at least one longitudinal portion of said elon- 
gated body (2) arxj arranged to reduce, under the 
antenna use conditions, turbdence effects caused 
by air flows impinging on the antenna itself. 

9. An antenna as claimed in claim 8. characterized in 
that said at least one recess (16) comprises a con- 
tinuous cavity of helical shape extending along said 
longitudinal portion, the axis of which is coincident 
with the longitLKiinal axis of the elongated body and 
which has a predetermined pitch (p). 

10. An antenna according to claim 9, characterized in 
that said cavity has an extension (e), measured in a 
tongitudinal direction, which is included between a 
minimum value in which said extension (e) is 
greatly lower than pitch (p) of the helically-shaped 
cavity, and a maximum value in which said exten- 
sion (e) is stdsstantially of same value as said pitch 

7, 

mixing a plastic resin (3) in the liquid state with 40 
particles of an electrically conductive material 
(4): 
soaking a predetermined reinforcing fibre (3a) 
in said plastic resin; 
addressing said soaked reinforcing fibre (3a) to 45 
a forming station (9) to obtain a continuous 
semi-finished product; 
solidifying said continuous semi-finished prod- 
uct: 
transversely cutting the continuous semifin- so 
ished product to obtain a plurality of elements 
of predetermined length each intended for 
defining said individual elongated bodies (2). 

A method as claimed in claim 6. characterized in ss 
that said surface-working step is carried out simul- 
taneously with a grinding step on the surfoce of the 
elongated body (2). 
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